The Applications Technology flight accelerometers were designed to provide data for verifying the basic spacecraft vibration modes during launch, to update the analytical model of the ATA structure, and to provide a capability for detection and diagnosis of inflight and anomalies. The experiment showed accelerations less than 2.5 g during liftoff and 1.1 g or less during staging with frequencies below 80 Hz. Measured values were generally within 1 g of predicted.
At the inception of the Applications Technology Satellite (ATS) program, two flight spacecraft, ATS-F and ATS-G were scheduled to be launched on two Titan IlI-C launch vehicles. This was the first time a NASA unmanned spacecraft was to be launched on such a vehicle and it was deemed necessary to acquire flight data regarding payload environment.
A study of the types of instrumentation that would be applicable was performed by the ATS Project Office. The review consisted of defining the type of instrumentation such as accelerometers, strain gages, and acoustic microphones, and the mode for using such instrumentation as well as methods for transmitting the acquired data to the ground stations. The purpose for flying the instrumentation was as follows: 1) to provide data for verifying basic spacecraft mode shapes and frequencies during powered flight while attached to the Titan III-C vehicle; data was to be used to update and revise the structural analytic model of the ATS-6 spacecraft; 2) to provide failure mode detection and diagnostic information on in-flight anomalies; 3) to provide data that could be used in the design of future spacecraft flying on the Titan III-C. As a result of the study, the accelerometer system shown in Fig. 1 and 2 was selected for the ATS-6 spacecraft. The NASA Project Office provided the accelerometers mounted on the spacecraft as well as the accelerometer mounted on the transtage interface ring at the adapter interface with the spacecraft. The launch vehicle contractor provided the necessary interface wiring between these instrumentation points, the signal conditioning equipment, and a means for telemetering the data through the vehicle telemetry system to the ground stations.
As the program progressed and ATA-6 operational requirementfs were reviewed, it became apparent that the accelerometers mounted to the spacecraft hub would provide a valuable source of data for indicating when the spacecraft had been separated from the transtage. Since the data from these instruments passed through an in-flight disconnect at the separation plane between transtate and ATS-6, the moment this connector was broken the signal to the telemetry system would show a step function change. By monitoring these telemetry traces on the ground at the appropriate times during flight sequences, a positive indication of spacecraft separation could be provided. Since the ATS-6 had no other positive (direct) means for indicating separation, this particular data source was extremely valuable for subsequent operational plans. Table I lists the accelerometers with their description and Fig. 1 shows their relative locations.
Data Acquisition System
The signals from these transducers were conditioned and transmitted via the Titan launch vehicle S-band telemetry system. This data were recorded by appropriate ground stations and magnetic tape copies sent to NASA Goddard Space Flight Center (GSFC). These were then decommutated to a format compatible with GSFC analysis equipment. The data were reduced to filtered oscillograph time histories for analysis.
Flight Results

Interface Data
The flight data were analyzed to obtain response at the interface and at the top of the spacecraft (hub). Table II presents a summary of the vibration response data for significant launch events at the interface between the ATS-6 spacecraft and the Titan 111-C vehicle. Note 
